Abstract: Research was carried out at two experimental fields in Jelenscak near Popovaca in the period 1999 -2002. Drainpipes installed at two different soil types -Stagnosol and Gleysol have been with similar ways of installation. Stagnosol had higher average drainage efficiency in February, April and December, while Gleysol had higher drainage in all other months, with exemption of November, when average efficiency was the same. Average soybean yield in 2002 at drained Stagnosol was 3.0 t ha -1 compared with the yield at drained Glaysol of only 2.1 t ha -1 .
Introduction
Subsurface drainage is important to maintain productivity of the poorly drained soils, especially in humid regions. In this paper we present results with drainage efficiency obtained in two field trials, one was carried out at drained Stagnosol, and the other one at drained Gleysol. Both field trials are placed in a same area and they are relatively close each to other, at the distance about 1000 m. Stagnosols and Gleysols in Croatia are the soil types that are very often hydro-ameliorated with drainage installation. According to the FAO WRB for Soil Resources (2006) , the main obstacle to utilization of Gleysols is the necessity to install a drainage system and to lower the groundwater table. At the same time agricultural suitability of Stagnosols is limited because of their oxygen deficiency resulting from water stagnation above a dense subsoil. The main goal of our research was to find out differences in drainage discharge of two different soil types in same years and to define soil fertility in terms of soybean yield. According to Gombos (2007) , presence of clay minerals in heavy soils influence soil volume and water regime in the case of high rainfall. Different drainpipe spacing and different nitrogen fertilization levels significantly influence productivity of soils in experimental area (Simunic et al., 2002 ., Mesic et al., 2007 . Soil tillage practices are also very important for soil fertility (Birkás et al., 2007 , Kisic et al., 2006 , but at drained soils tillage is also influenced by drainage efficiency.
Materials and methods
Research was carried out at two experimental fields in Jelenscak near Popovaca in the period 1999 -2002. Drainpipes installed at two different soil types -Stagnosol and Gleysol have been with similar ways of installation. Between different treatments with different drainpipe spacing we have selected treatments with same properties. At both locations drainage pipes were installed at distance of 20 m and have the following characteristics: length 95 m to 120 m, diameter 65 mm, average slope 0.3% and average depth 1m at Gleysol and 1.20 m at Stagnosol. Stagnosol have been subsoiled during year 2000. to the average depth or 55 cm. In the periods with drainage discharge at Stagnosol water amounts were measured on a daily basis, while at Gleysol drainage discharge was measured permanently by means of electronic gauges -limnimeters. On both experimental plots soybean (Glycine hispida max.) was grown in 2002. Soil tillage practices were also the same, as well as it was fertilization with NPK. From field experiment on Stagnosol, with different nitrogen fertilization rates we have selected treatment with fertilization of 100 kg ha -1 N, that is the same amount that was applied for fertilization at Gleysol. Application of mineral fertilizer was the same for both fields, as well as it was application of herbicides, topdressing, the date of sowing (May 4. 2002) and the date of harvest (Oct. 17. 2002) .
Results and discussion
Both soil types are located in Sava river valley, drained Stagnosol at an average altitude of 97.2 m, and drained Gleysol at altitude of 96.4 m. Average groundwater table depth is 1.75 m for Stagnosol and 1.25 m for Gleysol with strong fluctuations influenced by precipitation and drainage. Basic soil properties are presented in Table 1 . According to the mechanical composition of arable layer Stagnosol is loamy, while Gleysol is silty clayey. Soil swelling and shrinking properties are determined by the percentage and type of clay minerals in soil, together with humus content. When it is dry Gleysol has a high proportion of large blocky aggregates, cracks are large and rainwater can easily percolate through the soil. When soil is wet, clay particles swell and water retention is very low. At Stagnosol structure is also problematic, but lower percentage of clay result with lower porosity when soil is dry, compared with Gleysol. Vertical hydraulic conductivity of Stagnosol is 0.40 m day -1 , while of Gleysol is only 0.01 m day -1 . Precipitation has predominant influence on time and intensity of drainage outflow. Annual precipitation for the studied period and average monthly precipitation representative for the experimental station are presented in Table 2 . According to analyses of average monthly values of drainage efficiency for Stagnosol and Gleysol (Table 3) , it is possible to conclude that differences are noticeable during whole year. Despite of that, average annual drainage efficiency is almost the same for both studied soil types. Although it is not possible to explain all recorded differences, it is obvious that Stagnosol has higher average drainage efficiency in February, April and December, while Gleysol has higher drainage in all other months, with exemption of November, when average efficiency is the same. According to the soybean yield it can be concluded that response to drainage was greater in coarser textured Stagnosol than finer textured Glaysol (Figure 1) . The difference is statistically significant at the 95% probability level. If absolute values of soybean yield were compared, than it was clear that drainage efficiency had strongly influenced on the soybean development, especially when all agrotechnical practices were unvariant in the soybean cultivation. 
Conclusions
Average soybean yield in 2002 at drained Stagnosol was 3.0 t ha -1 compared with the yield at drained Glaysol of only 2.1 t ha -1 . Before drainage installation area with Stagnosols have been used as arable land, while lower positions with Gleysols as dominant soil type were pastures, very often flooded after periods of high precipitation. Drained Stagnosols and Glaysols can be fertile soils owing to their chemical properties, but drainage efficiency can strongly influence their fertility.
